Objective: To examine the relationship between emotional well-being, patient activation and social support in a cohort of adults with severe obesity who underwent gastric bypass surgery from January to December 2012. Design: Cross-sectional survey. Subjects: Of a total population of 129 people, aged 18 -68 years, at a local hospital in central Norway, 64 (50%) responding to the questionnaire, 52 (81%) being women. Main Outcome Measures: The World Health Organization-Five Well-Being Index (WHO-5), the 13-item Patient Activation Measure (PAM-13), a 16-item instrument on the frequency and content of social support, and demographic and clinical data. Results: A significant positive association was found between higher level of patient activation and better emotional well-being (P = 0.02) in linear regression analysis. A higher level of family support was significantly associated with better emotional well-being (practical social support from the family (P = 0.04), emotional social support from family (P = 0.01) and from friends (P = 0.005)). Conclusion: Screening tools for emotional well-being should be used systematically in postoperative consultations to recognize those who need a more individually tailored post-surgery follow-up care after gastric bypass surgery. In addition, health care providers in both specialist and primary health care settings should consider assessing the level of social support as part of regular follow-up routines.
Introduction
Worldwide, severe obesity is one of the most challenging diseases in the 21st century, already responsible for 10% -13% of all deaths in some parts in Europe [1] . Obesity is defined as "abnormal or excessive fat accumulation that presents a risk to health" and is often classified as a body mass index (BMI) ≥ 30 kg/m 2 . People with BMI ≥ 35 kg/m 2 , with comorbidity or ≥40 kg/m 2 with reduced health-related quality of life are usually considered for surgery [2] [3] . Trends in overweight and obesity over 22 years in the county-wide Nord-Trøndelag Health Survey indicate that severe obesity is increasing among both men and women in Norway [4] . Severe obesity is associated with serious health complaints such as cardiovascular disease, type 2 diabetes, both complex conditions that affect physical, social and emotional health, as well as the perception of quality of life [1] [2] .
Several studies have examined the health status and health-related quality of life, before and after bariatric surgery, and found that they improve [3] [5]- [7] . However, emotional well-being, anxiety, depression and adverse events are not sufficiently documented during follow-up, since long-term data are incomplete and many questions are still unanswered [3] [7] . Nevertheless, good self-management skills are essential to cope with the condition after bariatric surgery. Some interventions have been evaluated using the Patient Activation Measure (PAM), which assesses people's knowledge, skill and confidence in self-managing their health or chronic conditions [8] . Patient activation reflecting, people's engagement in health behavior is strongly related to a broad range of health-related outcomes, and improved activation has great potential [8] .
Social support is considered to influence people to believe that they are cared for, loved, and highly esteemed and members of a network of mutual obligations [9] . Both practical and emotional social supports are important for an individual in coping with the changes in health or chronic diseases [2] [9] .
Taking part in social support groups has been shown to be related to greater weight loss [10] . However, how emotional social support from family and friends affects health and well-being after gastric bypass surgery is not well documented. Thus, this study examined the relationships between emotional well-being, patient activation and social support in a population of severely obese people who underwent gastric bypass surgery at a local hospital in central Norway from January to December 2012.
Material and Methods
The study had a cross-sectional design.
Participants and Recruitment Strategy
A total of 129 people with obesity who underwent gastric bypass surgery from January to December 2012 at a local hospital in central Norway were eligible to participate. We included both men and women aged 18 -68 years, of any ethnicity. We sent an invitation to all participants by mail, with information about the study along with a self-reported questionnaire and a preaddressed stamped envelope.
Data Collection
Demographic information (age, sex, height, weight (before and after bariatric surgery), educational level, working status and cohabitation) was collected. The participants also provided the following clinical information: diabetes diagnosis or not before surgery, HbA 1c levels before and after, smoking status, long-term diabetes complications (eye, kidney, heart, brain and foot diseases), mental disorders and musculoskeletal disorders.
Measurements
We used the World Health Organization Five Well-Being Index (WHO-5) (time frame: the previous 2 weeks) to collect data about emotional well-being [11] - [15] . It has five items rated on a six-point Likert scale, ranging from 0 to 5: "at no time" (0), "some of the time" (1), "less than half of the time" (2) , "more than half of the time" (3), "most of the time" (4) and "all of the time" (5) . A total score of 0 to 100 (highest) was computed (the raw score is multiplied by 4). A cut off point of 28 or below is indicative of depression and warrants further assessment, whereas scores between 28 and 50 suggest low mood but not necessarily depression [16] .
Further, we included two core questions from the WHO Quality of Life-BREF (WHOQOL-BREF) questionnaire. The first question asks about an individual's overall perception of quality of life: "How would you rate your quality of life?" Alternative answers were given: "very poor" (1), "poor" (2) , "neither poor nor good" (3), "good" (4) and "very good" (5) . The second question asks about an individual's overall perception of his or her health: "How satisfied are you with your health?" The response options were: "very dissatisfied" (1), "dissatisfied" (2) , "neither satisfied nor dissatisfied" (3), "satisfied" (4) and "very satisfied" (5) [17] .
Patient Activation Measurement (PAM) is an internationally well-known, unidimensional 13-item questionnaire designed to capture patients' knowledge, skills and confidence for self-management while living with chronic conditions [18] . It is widely used [19] - [21] and has been translated and validated for use in Norway [18] . Each item has four response categories with scores from 1 to 4: "strongly disagree" (1), "disagree" (2), "agree" (3) and "agree strongly" (4) . Participants who answered at least 10 items were included in the analysis. The scale scores are transformed to a scale of 0 to 100 (0 = lowest activation level, 100 = highest activation level). The manual suggests cut-off points to categorize patients into four levels of activation reflecting their engagement in health behavior. Level 1 (0 -47) indicates that the individual may not believe the patient role is important, level 2 (47.1 -55.1) indicates that a patient lacks confidence and knowledge to take action, level 3 (55.2 -67.0) indicates that a patient has begun to engage in the recommended health behavior, and level 4 (67.1 -100) indicates that a patient is proactive concerning health and engages in many types of recommended health behavior [20] .
We constructed a 16-item questionnaire for this study to determine the frequency of self-management support and social support, consultations or group meetings (after surgery and a one-year follow-up period). Examples of questions were: "How often did you meet your physician?", "How many times have you met socially or had telephone communication with other people who have had bariatric surgery?" and "Did you have emotional and practical help and support to follow the recommended lifestyle (food habits, physical activity and general lifestyle) during the past 12 months?".
Data Analysis
We analyzed the data using SPSS Statistics version 21 software (SPSS, University of Bradford, UK). We report descriptive statistics as count, proportions, means and standard deviations (SD). Wilcoxon signed rank test was used to compare difference in BMI before and after gastric bypass surgery. We used unadjusted and adjusted linear regression to compare the association and covariance between independent variables (WHO-5) and dependent variables (demographic and clinical data, social support and PAM). To assess the association between WHO-5 and other variables, we fitted block wise linear regression models in which blocks of variables were entered according to our hypothesis; age, sex and cohabitation status, weight loss and patient's knowledge, skills and confidence for self-management in living with chronic conditions (PAM) and items to capture the frequency and content of social support, respectively. R-squared explain the contribution of each block to the explained variance. The significance level was set at 0.05.
Results
Of the 129 participants invited to participate in this study, 64 (50%) returned the questionnaire by mail. The mean age of the participants was 43.4 years (range: 21 -68), and 52 (81%) of the participants were women. The dropout analysis showed 18 (28%) men and 47 (72%) women. Table 1 shows the demographic details of the participants. The educational level was low; 3 (25%) men and 14 (27%) women had education from college. Regarding cohabitation, 83% of men and 89% of women were living with a partner or with children younger than 18 years. Before bariatric surgery, 58% of both men and women were employed or studying; the corresponding numbers after surgery were 75% of men and 69% of women respectively. Table 2 reports the clinical data. The prevalence of comorbidity was low. Only 3 (27%) men and 8 (17%) women had problems with their feet, 4 (33%) men and 22 (43%) women had musculoskeletal disorders, 3 (27%) men and 10 (21%) women reported having mental health problems, and 1 (8%) man and 16 (34%) women smoked. Almost 30% (19 participants) of the 64 reported that they had diabetes; the duration range was 3 -28 years. The mean diabetes duration was 7.5 years (SD 4.8) for men and 12.9 years (SD 8.2) for women. Among non-participants, 17 (26%) had diabetes.
The HbA 1c levels decreased substantially for all patients, from mean 8.2 (SD 1.6) before gastric bypass sur-gery to 5.6 (SD 1.6) after for men, and from mean 9.4 (SD 1.0) before gastric bypass surgery to 6.1 (SD 1.1) after for women. Before surgery the mean BMI was 44.8 (SD 6.2) after surgery it decreased to 28.0 (SD 4.3) (P = < 0.001) by Wilcoxon signed rank test. The prevalence of diabetes complications was low: only one woman (2%) had kidney disease, one man had had stroke and heart disease (9%) and 2 women (4%) had indigestion problems. For WHO-5, 3% of the participants scored less than 28 (depression) and 14% less than 50 (low mood). Table 3 reports the specific scores of the three questionnaires. The participants had a mean emotional well-being score of 69.1 (SD 18.9), it was 66.0 for men (SD 15.2) and 69.8 for women (SD 19.7) . The mean score was 70.0 (SD17.6) for those with diabetes and 67.5 (SD 19.5) for those without. More than 80% reported that their overall perception of their quality of life was good or very good (WHOQOL-BREF). Patients reported a relatively high score on patient's knowledge, skills and confidence for self-management (PAM scale scores): 70.9 (SD 18.0). Only 8% of the responders had PAM scores at the lowest level (≤47).
Group-based follow-up after gastric bypass surgery was reported by 35 participants (55%), with a mean weight-loss from 24% to 50%. Forty participants (62%) had consulted other health care professionals (mainly a dietitian), whereas 19 participants (30%) had consulted their general practitioner one or two times in the past year. Ten participants (16%) reported that they had taken part in lay-led group meetings. Table 4 shows the association between the variables. In univariate analysis, age and emotional well-being were significantly positively associated (B = 0.43, P = 0.04) as were patient activation and emotional well-being (B = 0.48, P = 0.001). Further, emotional well-being was correlated with practical support from family (B = 9.70, P = 0.04), emotional social support from family (B = 12.22, P = 0.01) and from friends (B = 13.38, P = 0.005). In linear regression analysis we identified significant relationships between higher degrees of emotional well-being and social support from family (B = 9.75, P = 0.03), patient activation (B = 0.32, P = 0.01) and age (B = 0.55, P = 0.02) (Model 1). Practical social support from family was not correlated (P = 0.08) with emotional well-being when adjusting for control variables (Model 2). A higher degree of emotional well-being was significantly associated with higher patient activation (B = 0.30, P = 0.02) and age (B = 0.61, P = 0.007).
Discussion

Main Findings
This study examined the relationship between emotional well-being, patient activation and social support. The rates of emotional well-being, patient activation, and emotional social support from family and friends were significantly associated in this cross-sectional study. Both practical and emotional social support from family and emotional social support from friends contributed significantly to higher emotional well-being. The proportions reporting a high degree of support from health care professionals (dietitians and physicians) and participation in group meetings (lay-led and nurse-led) were lower than expected. The majority reported high levels of emotional well-being and an overall good perception of quality of life (˃80%). Few participants had diabetes complications or depression symptoms. Both HbA 1c and BMI decrease done year after bariatric surgery. The participants also had a relatively high percentage weight loss. Moreover, the proportion of participants taking an active role in society (more in jobs and school) increased. 
WHO-Bref
Overall perception of quality of life 
Strengths and Weaknesses
The strengths of this study were the use of standardized, validated instruments to measure emotional well-being and patient activation. Furthermore, a pilot study was conducted to examine the face validity of the social support questionnaire developed to fit the population invited to participate. Further, a dropout analysis was conducted among non-participants related to age, sex and diabetes diagnosis. The main weakness of the study was the response rate (50%). In addition, more women (81%) than men participated. Nevertheless, more women than men undergo surgery. Further, a cross-sectional study design limits conclusions on causal relationships.
Comparison with Existing Literature
Bariatric surgery has been an effective treatment for obesity for decades, considering the weight-associated comorbidity, socioeconomic factors (health care costs and lost productivity) and quality of life [3] [7] [21] . This study found that the participants were more likely to study or work part time or full time after gastric bypass surgery and were thereby able to participate or play a more active role in society.
Most participants had remission of their type 2 diabetes, and diabetes complications were low in the study. Thus, further health promotion strategies are needed to provide necessary support and care for those with a previous diabetes diagnosis after bariatric surgery to prevent further development of the disease and avoid further complications [2] . Recommended screening programs are available and should therefore be followed by physicians, as suggested in the guidelines [2] [22] . According to the literature, the incidence of type 2 diabetes can be determined up to 10 years after bariatric surgery, and having hypertension before surgery is likely to decrease the incidence [3] [7] . A group of people with type 2 diabetes got intensive lifestyle intervention and had lower cardiovascular risk factors among others [23] . Giving people individual treatment after surgery is therefore important.
The participants in the present study reported high emotional well-being scale scores, and few were depressed. The weight loss was also relatively high compared with previous studies. Weight loss of 15% -25% has been described after bariatric surgery [3] [7] . We might speculate that the higher weight loss identified in this study (up to 50% one year after surgery) could be a possible explanation for the high emotional well-being scale scores in this study. Nevertheless, evidence is lacking on the long-term effects of surgery, since most trials only follow participants for a few years after surgery. Thus, the long-term effects on quality of life, emotional well-being and anxiety and depression remain unclear [3] [7] .
In this study, the participants only consulted their general practitioner and health care providers in specialist health care a few times. This was surprising, since people after gastric bypass surgery need follow-up on medication: less hypertension and blood sugar medication and more vitamins [2] [24] . Nevertheless, most participants were satisfied, even with less support from health care professionals. A qualitative study with patients who had undergone bariatric surgery found that participation in an online forum showed "promising results", especially for the patients who self-disclose themselves from traditional support programs [25] . A high-quality study 5 years after bariatric surgery highlights the need for individually tailored and long-term follow-up because weight regain was connected with emotional stress [26] . One might discuss the benefit of alternative follow-up programs, lay-led, or peer-led, in contributing to existing programs.
The present study reported relatively high scale scores on emotional social support from family and friends. Being aware of patients' self-management skills and lack of social support from family and friends before bariatric surgery predicted interdisciplinary follow-up after surgery, especially on emotional well-being and depressive affect. According to Cobb [8] , emotional and practical social support is important for physical and mental health in coping with changes in life. Moreover, emotional and practical social support from family and friends are essential [9] .
Using the PAM instrument seems beneficial. Relationships with better emotional well-being (WHO-5) are promising in using this tool to examine the participants' subjective well-being and resources to self-manage their condition. Patients' knowledge, skills and confidence for self-management in living with chronic conditions can give health care providers useful information about their engagement and need for more complex post-surgery care. According to Magnezi et al. [27] , assessing patient activation enables health care professionals to monitor levels of self-care and potential adherence to health care recommendations among patients in primary care.
Emotional social support was correlated with emotional well-being and patient activation. The participants with type 2 diabetes had even higher PAM scores than others. It may depend on being treated with insulin or not, or the total weight loss, which was high among those participating in group-based activity. The mean weight loss in this study was higher at 1 and 2 years of follow-up compared with available review articles but also compared with other studies in Norway [5] [6] . The mean BMI before surgery may be higher in southern and western Norway, or the weight loss may depend on the surgical procedure. Previous research indicates that subjective wellbeing and the quality of life are documented in different ways and are thereby not comparable [3] [7] . Participants with a high degree of social support seem to have high emotional well-being and are simultaneously more likely to know how to use the knowledge, skills and self-management to achieve an overall perception of high quality of life.
Conclusion and Implications for Clinicians and Policy-Makers
An important task for the teams caring for people who have had bariatric surgery is to be aware of those without social support from family and friends, and systematically ask about these matters. Furthermore, using screening tools for emotional well-being like WHO-5 could enhance the likelihood of recognizing needs individually tailored post-surgery follow-up care after gastric bypass surgery. People who had type 2 diabetes before surgery should be systematically screened in the future.
Ethical Considerations
We performed the study in accordance with the Declaration of Helsinki. The Central Norway Regional Committee for Medical and Health Research Ethics (Ref: 2013/1608) approved the study. Participants were informed that participation was voluntary. Completed and returned self-report questionnaires were considered as consent for participation.
